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Abstract
Thispaperpresentstheexistenceproofofunemploymentequilibria
wheretheaggregateequilibriumiscompatiblewithanindividualworker's
disequilibrium.Themodelisasimpletwo-sectormodelwithunem-
ploymentandwagerigidity.Inonesector,thewageisdeterminedcom-
petitively,whileintheotherahigherwageissetaccordingtosomewage
settingrule.Thoseworkerswhoworkinthesecondsectorfacewitha
riskofunemployment.Werequireinequilibriumthattheexpectedwage
inthissectorisequaltothecompetitivewage.
JELCIassificationNumber:C62,D51
Keywords:Unemployment,GeneralEquilibrium,WageRigidity
lIntroduction
Oneofthemainthemesineconomictheoryhasbeentofindamechan-
ismgeneratingunemployment.Thekeyconceptsinthestudyofunem-
ploymenthavebeenpricerigidityandrationingofdemandandsupply.1)
* Authorsareindebtedf6rvaluablecommentsandhelpfulsuggestionstoPro-
fessorsHirooSasaki(WasedaUniversity),TomoichiShinotsuka(OtaruUni-
versityofCommerce),KiyoshiKuga(OsakaUniversity),KenjiYamamoto
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Thepricerigidity,whichplaysanimportantroleinthepresentpaper,
canbetracedbacktothepioneeringworks,suchasBenassy(1975)and
You耳es(1975).Theyhave且xedpricesandquantityconstraints.Benassy
considersthefactunderlyingunemploymentastheonethatdemandsdonot
necessarilysatisfyconsumers'budgets.Hedefinestheconceptof"effective
demandforacommodity"andspecifiesarationingschemewhichtrans-
fbrmsthevector6feffectivedemandstoafeasibleallocation.Younes,on
theotherhand,developsamodelwhereconsumers'budgetconstraintsare
satisfiedandtheirconsumptionplansaresubjecttoquantityconstraints.In
hismode1,unemploymentexistsinawaythatagentscannotsupplywhat
theywant.Malinvaud(1977)considersunemploymentasdiscrepanciesbe-
tweenplannedandactualtrades.HisapproachissimilartoBenassy'sin
thetreatmentofunemployment.
Inhisseminalwork,Dreze(1975)representedpricerigiditiesastheres-
trictedvariationofpricesinintervalsoftheupperandIowerboundsof
prices.Inaddition,heintroducesakindofquantityconstraintcalleda
rationingscheme,whichisdescribedbyupp6randlowerboundsofnet
trades.Therationingschemeisgeneratedendogenouslyinequilibrium,
whilethepricerigiditiesaregivenexogenously.
Somecontributionstoequilibriumtheoryofunemploymenthavefound
newinsightsbyreformulatingpricerigiditiesorquantityconstraintsinthe
Dr合zemodel.VanDerLaan(1984)considersthecasethatsupplysides
onlyobeyquantityconstraintsandthatpriceboundsmaydependonthe
generalpricelevel.Weddepoh1(1987)studiesboundsforpricesandnet
1)Recently,theconcepts,however,arenotmuchaddressdasintheearlier
works.Thelobsearchtheoryofthelabormarketandthetheoryofdual
labormarketshavethrownnewlightsonthetheoryofunemployment,e.g.
Pissarides(1990),Davidson-Martin-Matusz(1988),andBulow-Summers(1986).
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tradesasfUnctionsofrationingindexes.Thesemodelsshareonefeature
withthatofYounes(1975):Plannedactivitiesofbuyingandsellingcoincide
withactualonesinequilibrium.TheirmgdelsaresimilartoYounes'.
Kurz(1982)andWu(1988)offeranothermechanismgeneratingunem-
ployment.Kurz(1982)incorporatesapricerigidityandanexogenousprice
linkageintoanexchangeeconomy.Initialendowmentsmaybealsounem-
ployedinhismodelaccordingtosomeprobabilitylaw.Wu(1988)works
withastochasticquantityrationingrule.Despitemodelingdifferences,
equilibriainbothKurz'sandWu'smodelshavesomethingincommonwith
thoseofBenassy(1975)andMalinvaud(1977):Plannedtradesandactual
onesmaynotcoincide.inequilibrium.
Thepurposeofthispaperistopresentanewapproachtothetheoryof
unemploymentandtoshowthatnon-nullunemploymentisgenerateden-
dogenouslyinasimpletwosectormodel.Ourequilibriummodelcontains
partofBenassy(1975)andMalinvaud(1977)inthesensethatplannedtrades
andactualonesofindividualagentsmaynotcoincideinequilibrium。Fur-
thermore,ourmodelsharesonefeaturewithYounes(1975)andDr6ze(1975)
inthatthesumofplannedtradesisequaltothatofactuaIonesineqUilibrium.
Inthispaper,weassumeawagesettingmechanisminonesectorofour
economy.Themechanismassociatesalistofpricesandarateofem-
ploymentwithawagelevelofthesector.Wecallitawagesettingfunc-
tion.Thisfunctiondiffersfromthepriceindexationrulesintheexisting
literatureinthatitincorporatestheemploymentrateofthesector.Our
formulationisofsomeintuitiveappealfromtherealworldpointofview.2)
2)Forinstance,thewagerateintheJapanesesteelindustryisdeterminedby
theeconomicstateoftheindustryindicatedbyitsemploymentrateandprofit
level,andsoon,aswellastheoverallstateoftheeconomysummarizedbythe
generalpricelevel,e.t.c..
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Mathematically,ourwagesettingfunctioniscapableofgeneratingprice
rigiditydiscussedbyDrさze(1975),VanderLaan(1984),andWeddenpohl
(1987).ThefunctionalsoallowsustohandletheKeynesianrelativewage
hypothesis,arguedbySummers(1988).
Theessentialstructurefbrthegenerationofunemploymentequilibriain
thispaperconsistsinthecoexistenceoftwodifferentwages.Thewageset
bythewagesettingfunctionishigherthanthecompetitivewage.The
wagedif色rencecausedbythefunctionwillgeneratesworkers'movements
fromthelawwagesectortothehighone.Theworkerswhowanttowork
inthehighwagesectormaynotgetjobs.Thuspossibleequilibriawillre-
quirethatthecompetitivewageisequaltotheexpectedone.Harrisand
Todaro(1970)introducesuchanequilibriumconditionunderadynamic
migrationsetting.Theequalityconditioncandescribeanequilibriumina
staticequilibriummodel3)anditwillturnouttobeveryusefulinthesec.
tion2.4.Thatis,wecanestablisharelationlikeWalraslawbythecondi-
tion.Bythis,thesumofplannedtradescoincidewiththatofactualonesin
equilibrium,whileplannedandactualtradesofindividualagentsmaybedif-
ferent.Inthissense,ourequilibriumconceptmayberegardedasahybrid
oftwogroups,i.e.,Drさze-YounesandBenassy-Malinvaud.
InSection2below,weintroducenotationsandassumptionsandexplain
ourmodel.InSection3,weestablishtheexistencetheorem.
2TheModel
Inthissection,weshalldevelopasimpletwo-sectormodelwithanen-
dogenousunemploymentinlabor.
3)SeefbrexampleMiyagiwa(1988).
2.1
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275
Assumethattherearetwocommoditiesandthatonesectorproduces
onecommodityfromcapitalandlabor.Theproductiontechnologyofeach
sectorislinearlyhomogeneous.Eachworkersuppliesoneunitoflabor.
LetKoandLodenotethetotalamountofcapitalandthenumberofworkers,
respectively.KoandLoarepositiveconstants.Weassumethat
(P).theproductionfunctionF,:(K,,L∫)∈1～?ト>LYi∈1～+iscontinuous,concave
andhomogeneousofdegreeone,andFi(K,,ム)=0,if、K,・=Oorム=0,i=
1,2.4)
Everyconsumerintheeconomyhasanidenticalutilityfunctionu(xl,κ2)
definedon1～ζ.Weassumethat
(U)theutilityfunction〃(κ1,κ2)iscontinuous,quasi-concave,homotheticand
non-decreasingin1～薪andstrictlyquasi-concaveandstrictlyincreasingin1～?+.
Furthermore,itholdsthat
u(2,,2,)=inf{u(κ1,x2)1(xl,κ2)∈R薪lifandonlyif2,=Oor2,=0.
Thisassumptionmaysoundrestrictive,butmakesthesituationmuchsim-
ple.Bythiswecanobtaintheresultthatthedemandfortheproductgets
arbitrarylargewhentheproductpricegoestozeroandwhenthecon一
り ゆ コ の　sumerslncomeremalnsposltlve.
Weassumethatallthepricesbutthewageofthefirstsectoraredeter-
minedcompetitively.Inparticular,acompetitivewageprevailsinthe
secondsector.Wealsoassumeawagesettingfunctionthatsetsthewage
4)1～+(resp.R++)isthesetofnon-negative(resp.positive)reals.R旱(resp.1～旱+)is
thentimesCartesianproductofR.(resp.R++).
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ofthefirstsector,whichisdenotedbywl,dependingoncommodityprices
p1,p2,acompetitivewagew20fthesecondsector,arentalofcapitalノ,andan
employmentratioζofthefirstsector.Letthewagesettingfunctionof
thefirstsectorisgivenbyΨψ1,p2,zo2,r,ζ),whichiscontinuousandde一
且nedonRS×[0,1】.Wedonotdiscusshowawagenegotiationprocess,
whichunderliessuchawagesettingfunction,couldbemadeandwhythe
wagesettingfunctionshouldbefbrmedinthe丘rstsector.Weassumethat
(WR)thefunctionΨ(ρ1,ρ2,w2,7,ξ)isboundedfrombelowinthesensethat
Ψ(ρ1,ρ2,w2,r,ξ)≧δ勿2,f6rsomeconstantδ(≧1).Let△beabounded
subsetof1～ρwhosegenericelementis(ρ2,w2,り.Thereexistsasuf且ciently
largenumberうdependingontheset△suchthatΨ(か1,1り2,〃2,7,ζ)≦∂fbr
any(ρ1,P2,zo2,ノ,ζ)∈1～+×△ × 【0,1】.
Thisassumptionimpliesthatthewageofthefirstsectorisboundedwhen
thecompetitivesector'spricesarebounded.Theupperandlowerbounds
ofthewagebandδw2correspondtothepricerigiditydiscussedbyDr6ze
(1975),VanDerLaan(1984),andWeddepohl(1987).Thefunctionalrelation
thatthewageofthefirstsectordependsontheotherpricescorrespondsto
theexogenouspricelinkagediscussedbyKurz(1982).Further,weassume
that
(H)thewagesettingfunctionΨ(ρ1,p2,w2,7,ζ)ishomogeneousofdegree
onewithrespectto(pi,p2,zo2,ノ)fbreachfixedζ.
ThehomogeneityofΨ(・)impliesthatthewageofthefirstsectorisindexed
tothewholeprices.Wehaverecoursetoassumption(H)toobtainademand
andsupplysystemthatishomogeneousofdegreezerowithrespectto
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prlces.
Wecanfindthesimplestexampleofthewagesettingfunctiondefined
abovesuchthat
Ψ(P、,P、,W、,r,ξ)=伽 、.
Anotherexampleisprovidedsuchthat
Ψ(P1,P2,w2,r,ξ)=(1一ρ((ζ))zo2+ρ(ζ)πw2,
whereρ(ζ)isacontinuousfUnctionwhoserangeis[0,1]andπ(>1)isa
positiveconstant.Afewcommentswillbeinorderonthisexample.Sup-
posethatnegotiationsaremadewithrespecttowagedeterminationbe-
tweentheemployerandtheemployeeinthefirstsectorandthatthefunc-
tionsρ(ζ)and11一ρ(ζ)representtheemployee'sandtheemployer'spowersin
thewagenegotiations,respectively.Theemployeeprefersthehighwage
πw2,π>1tothelawwagew2,whiletheemployeroppositely,Itisreason-
ablethatthevalueofρ(ζ)getsarbitrarysmallwhenζgoestothevicinity
ofzero.Thepowerofworkersrisesasthehumberofworkersincreases,
thatisρ(ξ)increasesasζincreasesaslongasthenumberofemployeesis
small.Finally,ρ(ζ)beginstodecreasewhenζexceedssomecriticalvalue
becausethehigh,employmentratioimpliesthatthelabormarketbecomes
competitive.Andthuswecanassumeρ(ζ)isreverselyU-shaped.
WecaninterpretthewagesettingfunctionΨ(・)asavariantofthe
wagedeterminationaccordingtotherelativewagehypothesis.Werestrict
theclassofwagesettingfunctionssatisfying
(WR')thefunctionΨ(ρ1,p2,w2,r,ζ)isboundedinthesensethat
伽 ・ ≦ Ψ(P1,P,,W、,r,ζ)≦ δW・,
forsomeconstants壷andδ(δ≧ 壷 ≧1).
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Itiseasytoseethatthecondition(WR')implies(WR).Bythecondition
(WR')togetherwith(H),werestricttheratioofwageswl/w2inaclosedin-
terval.Andthuswecanregard(WR')asanexpressionoftheKeynesian
relativewagehypothesiswhenδ=壷isthecase(seeSummers(1988)).
Theroleofgovernmenthereistogiveunemploymentbenefitstothe
unemployed.Supposethattheamountofunemploymentbene趾sisindex-
edtothecompetitivewagesuchasαzo2whereαisaconstantandO<α<`
1.Theexpenditureisfinancedbyarevenueraisedbythecapitalandthe
'l
abortaxesonproducers.LettKandtLdenotethecapitaltaxrateandthe
labortaxrate,respectively.
LetQ,denotethesetofallpairsofthecapitalandthelaborinputs
(鳥,λ,)bytheuseofwhichthei-thsectorcanproduceoneunitofthei-th
product.Weassumethateachsectorminimizesitsproductioncost.Let
ゴ々(TLwi,Tκ7)andλ,(TLwi,Tκノ)becapitalandlabordemandfunctionstopro-
duceoneunitofthei-thproductrespectively,wherewiandグarefactor
pricesandT乙:=1+tLandTκ:=1+tK.5)WeassumeQihasenoughcurva-
turesothatthecorrespondences鳥(コrLwi,Tκ7)andλ,(TLwi,コ1「知うaresingle
valued,i=1,2.
Theproductpriceofthei-thsectorisde且nedas
Pi:=籔 アle,(T,w∫,τκの+TLWiλi(TLWi,τ κり,ゴ=1,2.
Weassumethat
(B)foranysequence{(zo肇,〆n)1m=1,2,...},whoselimitis@2,ノ),thefollowing
conditionsaresatisfied
(i)ifzo2>Oandノ=0,then々2(τ 乙wZ,T.〆n)→oOas〃z→oo,
5)Thesymbol"="
side.
impliesthatthelefthandsideisdefinedbytherighthand
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(li)ifzo2=Oandグ>0,thenλ2(T,w饗,Tf)→ooas〃z→ ∞,
(iii)ifzo2=Oorr=0,thenP2(T,w肇,T.〆 う →Oas〃z→Oo.
Theassumption(B)impliesthattheunitisoquant(?2isunboundedandthat
Q2hastwoaxesasasymptotes.
1イet.yidenotetheゴーthsectoroutputlevel.1イetKi(TLwi,Tκr,.yi)and
ム(TLwi,TKr,ッゴ)bedemandsforfactorsofthei-thsectorandbedefinedsuch
that
K,・(TLWi,TKr,ッゴ):=ッ姦(τ 乙Wi,Tkr),ゴ=1,2,
L`(T乙z〃i,コ1「Kクr,yi):=.yiλi(T乙Wi,TKr),ゴ=1,2.
LetIdenotetheincomeofaconsumer.Utilitymaximizingbehaviorof
aconsumersuchas
max癬1,κ2)subjecttoPlxl+P2x2≦1,
leadsustodemandsforcommoditiesxi(ρ1,p2,1),i=1,2.
2.2EquilibriumConditions
Aworkerchoosesinwhichsectortoworkbycomparingtheexpected
utilitieshewouldgain.Letpricesandthefirstsectoremploymentratiobe
(pl,p2,wl,w2)andζ,respectively.Theworkerwhowantstoworkinthe
firstsectorfacestheprobabilityofemploymentζ.Theexpectedutilityal
fromworkinginthefirstsectoris
U1=ζU(X,ip,,P、,W、+R),X,ip、,P、,Wl+R))
+(1一 ζ)雄1(Pl,P、,αw、+R),離1ψ1,P,,αω,+R)),
whereRistheincomefromcapital.Theutilityu2fromworkinginthe
280 商 学 討 究 第51巻第4号
secondsectoris
〃2=U(X1(P1,P2,ω2+R),κ2(Pi,P2,W2+R))
Notethattheutilityfunctionofeveryworker,here,isidenticalandthus
allworkerswanttoworkinthefirst(resp.second)sectorifthesituation
erl>u2(resp.ul<a2).Ifeveryworkerisindifferenttothechoiceofthe
sectorforhimtowork,thenthereexistsapossibleequilibriumwhich
satis五estheconditionu1=u2.
Insteadoftheseexpectedutilityf6rmula,weassumeforsimplicitythat
theworkerssupplytheirIabortothesectorthatoffersthehigherexpected
wage.Theequilibriumconditionweuseinthispaperthenisthefbllowing
equality,
ζw,+(1一 ζ)αzo、=w,.
Moreover)oneshouldalsonotethatbothtwoconditions
ζw,+(1一ζ)αzo2=w2andul=u2areequivalentwhentheutilityfunctionis
homogenousofdegreeone.Thisimpliesthattheworkersareindifferent
betweentheexpectedandcompetitivewagesinthesensethattheirutility
dependsontheirexpectedincomes.Thismaybeaslightlydifferentfrom
theusualriskneutralpresentation.
WeshalldiscusstheboundednessofthepricesettingfUnctionafterde-
finingunemploymentequilibriaandgiveanexamplewherenoreasonable
equilibriaexistwhenΨ(・)isnotboundedfromabove.6)
Thelabormarketequilibriumconditionisstatedas
6)Notethattheequalitydoesnotholdifwl(=Ψ(・))isstrictlylessthanw2fbr
any(pi,p2,w2,r,ξ),thisrelatestotheboundednessofthewagesettingfunc-
tion.
OntheExistenceofUnemploymentEquilibriaunderWageRigidity281
L,(T,w,,TKr,ッ1)+五
2(TLW2,Tμ,ッ2)=L。.ξ
Thefirstterminthelefthandsideoftheaboveconditionisthesumofthe
employedandunemployedworkersinthefirstsector.Notethatthereare
norationingschemesofIaborintheequilibriumconditiondefinedabove.
Thereforethequestionsofwhoareunemployedoremployedamongwork-
ersarenotinvolvedhere.Inthissense,wedonotdiscussthemicrostruc-
tureoflabormarket,butconcentrateourselftotheaggregatelaborbalance.
Wecanrewritethisintoastochasticequilibriumfbrmulaasfbllows
ム(T、ZV。TKr,ッ1)=ξ(L。 一 乙、(T、W、,TKr,ッ、)).
Therighthandsideoftheequationistheexpectedsupplyoflabortothe
firstsectorandthelefthandsideisthelabordemand.Thatistosay,this
isastochasticequilibrium,whichissimilartoWu(1990).
LetthetotalincomeofworkersbegivenbyI(wi,w2,r,ξ).Wehave
1(zo1,zo2,r,ζ):=rKo+w2Lo,ifζzo1+(1-x)αzo2≦zo2,
:=rK。+(ζw、+(1一 ζ)αω2)L。,
ifζzo玉+(1一 ξ)αzo2>w2.
Theassumption(U)ofhomotheticityoftheutilityfunctionenablesusto
writetotaldemandX,f6rthei-thcommodityasafunctionofthetotalin-
comeandtwocommodityprices,i.e.
X,・(Pl,」り2,z〃1,zo2,フr,ζ)=Xi(ρ1,P2,1(zo1,zo2,2r,ζ)),i=1,2.
Finally,weconsiderthegovernmentbudget.Atriplet(T.,T,,α)is
calledatexscheme.Ataxscheme(Tκ,T,,α)iscalledfeasibleifthegov-
ernmentbudgetisbalanced,i.e.,
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1一 ζ
αW2Li(TLWI,TKr,Yi)=tKr(Ki(TLW、,TKr,yi)ζ
+K,(TLW2,TKr,ッ2))+tL(W、L,(TLWI,TKr,yi)+W2L,(TLW2,TKr,y2)).
Therighthandsideisthetaxrevenue.Thelefthandsideisthegov-
ernmenttransfertotheunemployedsincethenumberofunemployedwork-
ersisL1(TLzv,,Tκr,Yi)(1一ζ /ζwhenthelabormarketisbalanced.
2.3 1)efinitionofunemploymentEquilibria
Wearenowfullyequippedtodefineunemploymentequilibria.
DefinitionAtripletofanallocation(M,X彦,.yr,yS,照,瀦,L〒,L峯),7)prices(ω〒,
wE,〆,が,p養)andanemploymentratioofthefirstsectorζ*(0<ζ*<1)isan
unemploymentequilibriumrelativetoawagesettingfunctionΨ(・)anda
taxscheme(箕7r・,α)whenthefollowingconditionsaresatisfied.
(a)[marketequilibrium]
(1)L1(r・wf,r・〆,ッリ/ζ*+五 、(丁鰯,飛 〆,yE)=L。,
(2)1('1(ZEzo才,コr裳ノ*,.yり十1(×2【宅zo童,『飛7*,ニソ彦)r・Ko,
(3)X,(pr,、♪童,wr,w!,7*,ζ*)ニッ毒ゴ=1,2,
(b)[pricesettingandwageexpectation】
(4)zo↑=Ψ(P†,P茎,zo窪,〆,ζ*),
(5)ζ*zo↑+(1一 ξ*)αzo毒=w彦,
(c)[governmentbudget]
(6)thetaxscheme(君,丁 叢,α)isfeasible.
7)ThevaluesofXΨ,X彦,招,1(彦,L亨,andL窪arethoseofcorrespondingfunctions
evaluatedat(y†,yE,ζ*),(z〃密,zo窪,〆,1リヤ,1)毒)and(ア簑,1莞).
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Equation(1)impliesthatemployedandunemployedworkerssumintoLo,
whichillustratesanequilibriumstatementincorporatingunemployment.
Thecapitalmarketclearingconditionis(2).Theequalitiesofdemandsand
suppliesforcommoditiesarestatedin(3).Equation(4)isthefirstsector
wagesetting.Theequalitybetweenthecompetitivewageandtheex-
pectedwageisdescribedby(5).Thestatement(6)characterizesthegov-
ernmentbudgetconstraint.
Onecharacteristicfeatureinthedefinitionisthattheemploymentratioζ*
isendogenouslydetermined.Thatis,workershaveabeliefontheem-
ploymentratioinadvancewhichcoincideswiththeresultingratio.There,
weassumesomebeliefformingmechanismsimilartotheoneintherational
expectationtheory.
2.4Walraslaw
Walraslawisoneoftheusualbuildingblocksintheexistenceproofof
generalequilibrium.Ourmodelsofardevelopeddescribesadisequilibrium.
Inaddition,therearetwowageswlandw2.Andthuswecannotexpect
Walraslawholds.Wecan,however,establishaquasi-Walraslawwhenwe
restrictwagesappropriately.Thismakestheexistenceproofmucheasy.
Let((γエ,ッ2),@2,ノ),ζ)beanyelementof躍.×9×(0,1},whereSoisthe
relativeinterioroftheset8:={(zo2,7)∈Rぞlzo2+プ=1}.Letib,beafunc-
tionofw2andζ,suchthat
abl-k,1)・η(ζ)一 ζ
1一 α(1一 ξ).
Replaceeverywlwith勿1andwecanconfineourselvestothestatethatthe
expectedwageofthefirstsector,whichis(liiib,+(1一ζ)α勿2,coincideswith
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competitivewagew2.Inthiscircumstance,wecanregardthetotalincome
asafUnctionofw2andフr,suchthat
I(0,,プ):=W2Lo十rKo。
LetX,(p,,p2,zo2,ノ):=xi(pi,p2,1(w,,7)),i=1,2.LetEπandE,betheexcess
demandsf6rcapitalandlabor,respectively.Wenow
E.:=K,(T,W、/η(ζ),TKr,yi)+1丘 仏 ω 、,TKr,y、)-K。,
E,:=L・(TLW,/η(ζ),TKr,yi)/ζ+五 、(T,W、,TKr,y、)-L。.
Forsimplicity,wewriteX`,K,,K,,LIandL,insteadofX,(pi,p2,w2,7),
K,(TLW2/η(ζ),TKr,yi),K,(T,w,,Tκr,ソ2),、 乙1(TLzv2/}7(ξ),TKr,:ソ1),and
L,(TLw2,Tκr,Y2).Byconsumers'budgetconstraintsandthelinear
homogeneityofproductionfunctions,wehave・
Pi(X1一 ツ1)十P2(X,-Y2)十W,E,十rEK
=PiX1十P2×2-W2Lo-rKo
-(P(ソ
1一 τ 乙ZO2乙1/η(ζ)-T.フr1ぐ1)
一(P2Y2-T乙zo∫2-TKrK2)
+zo2乙1/ξ一TLW2、乙1/η(ζ)+Wz乙2一 τ 乙zo2L2-tKグ(1(「1+1(2)
=α ω 、L、(1一ξ)/ζ一t,(Cb,L,+w、L、)-tKl・(K,+K,).
Finally,letEGbethenetrevenueofthegovernmentdefinedas
E。:ニtL(w,L,+w、L、)+姻 κ1+K,)一 αω 、L1(1一ζ)/ζ.
Wehavethen,
Pi(X1一ニソ1)十P2(X,一∠ソ2)十w2E,十rEK十EG=0.
ThisisourWalraslaw.Notethattherelationholdswhenwヱ=Cb1.
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2.5UnifbrmBoundednessofthePriceSettingFunction
Wediscuss,here,analytica11ythereasonwhythepricesettingfunction
mustbeunifbrmlyboundedfromabove.Wepresentanexampleinwhich
therearenoreasonableequilibriaunderapricesettingfunctionthatisnot
un迂brmlyboundedfromabove.Letthewagesettingfunctionbe
Ψ(ρ1,P、,ω,,r,ζ):=勘/ζ
wherevisapositiveconstantwhichisstrictlygreaterthanunity.The
functionisnotboundedfromaboveanddoesnotsatisfythecondition(WR).
Substitutingwiin(5)withthisΨ(・),wehave
vw、+(1一 ζ)αω,=w、.
Assumingw2ispositiveinreasonableequilibria,weobtain
v-1+αζ =>r
α
Thisis,however,impossible,Andthusweneedtheuniformboundedness
ofthewagesettingfunctionunlessthecompetitivewageisnil.
3ExistenceProof
Ourmainresultisstatedasfollows:
TheoremSupposethatthewagesettingfUnctionΨ(・)satisfies(H)and(WR)
withδ>1.Iftheassumptions(P),(U),and(B)hold,thenthereexisttheun-
employmentequilibriarelativetoawagesettingfunctionandataxscheme.
WecanimmediatelyobtainthefollowingIemma.
286 商 学 討 究 第51巻第4号
LemmaUndertheassumption(U),forany(pi,p2,1)itholdsthat
(PD)ifI>Oandpi>0,i=1,2,thenX,(p,,p2,1)>0,i=1,2.
Foranysequence{(ρ誓,p饗,Imlm=1,2,...}inR?.whoselimitis(p1,p2,D,we
have
(BD)ifpiニOandI>0,thenX,(ρ誓,p讐,Im)→ooasm→oO.8)
Notethatallthetaxratescannotbedeterminedexogenously,sincethe
rateαisagivenconstantandtaxratesaredeterminedin(6).Weintro-
ducearelationsuchastK=ttL,wheretisanon-negativeconstant.Thisis
notarestrictiveassumptionatallbutisaconventiontodeterminetwotax
ratesbyasinglevariable.Below,weuseanauxiliaryendogenousvariable
τinaninterval(0,1],anddefineT,:=1/τandtL:=TL-1,
Itiseasytoseethatforanygivenα(1>α≧0),thereexistsasufifi-
cientlysmallpositivenumbere(<1)suchthat(1一α)/τ 1>Oforanyτ
satisfyinge≧τ>0.Bythispropertywecanrestrictpossibletaxratesto
8)(PD)isobvious.Toprove(BD),firstweconsideracasethatbothprices,1)1and
p2arezero.Byconsumers'budgetconstraints,wehave
ガ望x恐+ρ'窪瀦=ア.
ItiseasytoseethatatleastoneofX"fandX'ljgoestoinfinity.Second,wecon-
sideracasethateitherpiorp2iszero.Withoutlossofgenerality,wesuppose
thatガ"f-一.O.Sopposethatthesequence(測,X'斐)haveaupperbound.Wecan
assumethatasubsequenceof{(瀦,X甥convergestoapoint(X,,X,).We
chooseapoint(Xl+1,X,)suchthatu(X1,X,)〈u(X,+1,X,).Givensuf丘ciently
smallε>0,wehave
P"f(X1+1一ε)+グ 琶(X,一ε)=P'1'x,+ρ'鎚+P'lt(1一ε)一 ρ'望ε.
ThevalueoftherighthandsideislessthanPtfor〃zsufficientlylarge.For
every2εneighborhoodof(X1+1,X,),thereisapoint(X,+1一ε,X,一ε)thatis
inthebudgetbudgetsetforsufEicientlylarge〃z.Sinceεcanbetakenarbit-
rarilysmallandsinceu←)iscontinuous,itfbllowsthatu(踏,X'望)<〃(X,+1一ε,
X,一 ε).Theconsumptionbundle(X,+1一 ε,X,一 ε)isinthebudgetsetfor(p'lt,
pア登,P).Thisisacontradiction.
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acompactset:・
{(tL,tK)∈Rζ1'。=ttL,tL=1・IT-1,τ ∈[θ,1]}
whenthewageinthefistsectorisCbi.Infact,letτsatisfyO<τ ≦e.De-
finetL=1/IT-1,tK=ttL.Supposewl=zZ)1.Thenwecanseethatforany
((γ1,Y2),(zo2,ノ),ζ)in五～翠+×S)×(0,1],
taxrevenue-governmentexpenditure
≧t,ZZ),L,一αω 、L,(1一ζ)/ζ
={tL(1一 α(1一 ζ))二 α(1一 ζ)}ω∫1/ζ
〉{tL(1一 α)一 α}〃∫1/ξ
={(1一 α)々-1}ω ∫1/ζ>0 .
Thusthetaxrevenuealwaysexceedsthegovernmentexpenditureaslong
aszo1=tZl1.Thistogetherwiththefactthatthetaxrevenueisnilwhen
tK==tL=0(i.e.,τ=1)enablesustoputtheinverseof1+tLintheclosedseg-
ment【e,1].
Proofoftheexistence
Letrbetheattainableset:
r:={(Y1,二y2)∈1～21thereexist(K,,五1)and(K,,五2)satisfying
ツ1≦F,(K,,L,),ッ2≦F,(K,,L2),
K,+K,≦1(band五1+L2≦ 、乙o}.
Itisclearthatrisaconvexcompactset.Wecanfindasuf丘cientlylarge
numberMsuchthatif(K,,L,)isapairoffactorssatisfyingF,〈瓦 ム)≧M,
thenitholdsthatL,〉五〇〇rKl>Ko,ゴ=1,2.Itisobviousthat]「isasub-
setofZ:=【0,ノレ〔】× 【0,ta.
Foranyelement((y1,ッ2),@2,r),ζ,τ)∈Z×9×(0,1)×【e,1],letusdefine
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.tL:=1々-1,t.:=ttL,ab1:=w、 献 ξ),Pi:=TKrk,(T・ZV,,TKr)+T,zb,λ(T、Cb、,TKr)
andP2:=TKrle2(TLW2,Tri)+TLW2λ2(TLW2,τ κグ).　　
Theset△ ・={(p2,w2,7)1@2,bl)∈S}isbounded.Infact,fbrsomefixed
(々2,λ2)∈Q,,wecanseethatp2≦Tκrk2+TLw,λ,≦((1+触2+λ2)/esince
Tκ<(1+t)T,.By(WR),wecanseethatΨ(pi,p2,w2,r,ξ)isboundedfor
any(pi,p2,w2,r,ζ)∈1～.×△ [0,1].AndthuslΨ(pi,p2,w2,r,ζ)-w21is
alsobounded.WecanassumethatM>1andM>1Ψ(p1,p2,w2,r,ζ)-w21
f6rany(Pi,P2,w2,r,ζ)∈i～+×△ ×[0,1】.
Andthusthefbllowingmapping
(7)
(8)
(9)
(10)
(11)
夕1:=min(X1,ルの,
夕2:=min(X,,〃),
zV2:=(1/β)min@2+max(ρ1(Xi-.Y1)/w2+E,,0),M》,
i:=(1/β)min(r+max(ρ、(X,-y、)/プ+Eκ,0),初,
ξ 、一 ζ+min(m・x(-NIP(Pi・P・・w … ζ)+w・/η(ζ)・0)・an
,
⑫ τ:=
1+min(1Ψψ1,ρ、,w、,r,ζ)-w,/η(釧,効
minm・x(1+max(Ec,O),e1+
max(-E。,O))・1・
⑯ β:=min(zo2+maxψ1(X1-Yi)/w2+E乙,0),1り
+min(グ+max(ρ2(X,一ッ2)/r+EK,0),11の,
leadsusto
(ly-1,夕、),(Cb,,角,ξ,i)∈Z×,so× 【0,1】×[e,1].
Thisproceduredefinesacontinuousfunction!definedonthesetZ×9×
(0,1]×[e,1】intoitselfwhichisadensesubsetofthecompactconvexset
Z×S×[O,1]×[e,1].Thatis,
!:((yi,ツ2),(W、,ノ),ζτ)→(ty"1,夕、),(勿,,グ),ξ,そ)
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Bytheextensionofmappingswecanobtainthefbllowingcorrespondence
!:2F×S×[0,11×[e,1]→2「 ×S×[0,1]×[θ,1]and
∫isanextensionofメ
Inthisevent,weextendthefunction∫to!sothatthegraphof∫maybe
theclosureofthatof∫in(2r×S×【0,11×[θ,1】)×(2r×8×【0,1]×【e,1】)
andbeuppersemi-continuousandclosedconvexvalued(seeTheorem4.7
andCorollary2toTheorem4.8inNikaido(1968,pp.72-73)).ByKakutani's
fixedpointtheorem(Kakutani(1941)),thereexistsafixedpointゲ:=((y〒,,Yf2),
@彦,〆),ζ*,τ*),wherethevariableswithasterisksarethoseevaluatedatthe
且xedpoint.Ifthe且xedpointisnotinZ×50×(0,11×[e,1],thenthereex-
1StS'aSeqUenCe
グ:=((ヅY,ヅ窪),(zo磐,〆'う,ξ"㌔τ〃う ∈Z×gy×[0,1]×[θ,1],〃z=1,2,.。.
satisf夕ing
⑯ ノ(の → グandグ →q*masm→ 。o,
sincethegraphof!istheclosureofthegraphof∫
(Step1)The且rstproblemtobesolvedistheboundednessofが,Suppose
thatがcannotbedefinedorsimplythatが=Oo.Bythedefinitionofthe
firstsectorproductprice,thisisthecaseonlywhenq*isnotinthesetZ×
SG×(0,1]×[e,1].1イetqnz:=((γ㌣,∠ソ肇),(w肇,〆1),屑,τ"う,〃z=1,2,...bethe
sequenceinZ×9y×(0,1]×[e,1]whichsatisfies(1のandthepropertythat
p瞥→oo,(as〃¢→Oo).Notethattheequality
パ=Tflr"'hi(丁節 誓,Tflrni)+7物誓λ1(丁腕 誓,丁甕〆う
holdsforeverym.ThistogetherwiththefactthatT躍andTL"areuni一
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fbrmlylessthan(1+t)/eand1/e,enablesustoknowthat朔=wZ!勿(ζ"う→
oo,(asm→oQ).Thenecessaryconditionforthistobetrueisthatξ規→0 ,
(asm→oO).Thenby(11)and(WR),wehaveO=M/(1+M)>0.Thisisa
contradiction.Thusがisbounded.
(Step2)Eitherw彦>Oor〆>Oistrue,sothatノ>0.By(7),(8)andStep1,
wehave'
0<ジ ≦XTandO<ツ彦≦ 醗.
(Step3)Supposethatw彦=0.Thereexistssomesequenceグ∈Z×9×
(0,1]×[θ,1],〃z=1,2,...satisfying⑳.Bythefactthat∠y老>Oandbythe
assumption(B)(ll),wemusthaveLT=.y肇λ,(TZw肇,TT〆')→Oo,(asm→oo).
ThisimpliesthatE〃→Oo(asm→oo).ThisleadsustowS>Oby(9).
Thisisacontradiction.
(Step4)Supposethat〆=0.Thereexistssomesequenceグ∈Z×9×
(0,1】× 【e,1],m=1,2,...BythesamereasoningasinStep3,wehaveK穿=
ヅ餐々 2(丁肋 饗,㍑ 〆り →Oo,(asm→oO).ThisimpliesthatE探→・oo,(asm→oo).
Thisleadsusto〆>Oby(1①.Thisisacontradiction.Thuswehave
wS>Oand〆>0.
(St・p5)SupP・seth・tξ*=αThereexi・tss・m・equ・nceq"z∈Z×SeX,
(0,11×[θ,1],m=1,2,...satisfyingα4).Thefactthatζ"'→0,(as〃z→oo)
togetherwithw彦>Oleadsusto〃Z/1(ζり →Oo,(asm→ ○○).Sinceρ彦isfi-
nite,theset{(p1,wZ,〆う 瞬=1,2,...}isbounded.Bytheassumption(WR),
Ψ(瀕,p努,副,綴,ζ"うisunifbrmlybounded.Thenbyα1)wehaveO=
M/(1+ルの>0.Thisisacontradiction.Weobtainζ*>0.Thistogether
OntheExistenceofUnemploymentEquilibriaunderWageRigidity
withwS>Oand〆>Odeducesthatが>OandpE>0.9)
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(Step6)Furthermore,supposethatξ*=1weretrue.Defines:=
Ψ(p窒,p彦,醗,〆,ζ*)-wS/4(ξ*)コΨ(が,が,wS,〆,ζ*)-w!.Itmustholdthat∫
>Oby(WR)withδ>1.Andthusweget1=1/(1+3)<1.Thisisacon-
tradiction.Hereweobtain
(15)1>ζ*>0.
Andthus,itholdsthatform(11)
ξ寒min(1Ψψ↑,P!,w:,〆,ζ*)一ω物(ζ*)1,Aの
〒min(niax(一Ψ(Pヤ,P甕,wS,〆,ζ*)+wS/ij(ζ*),0),Aの.
Therelationaboveleadsusto
Ψ ψ〒,P!,w彦,〆,ζ*)-zo童/7(ζ*)=0.
(Step7)By働wesee
(12う・・-minm・x(・11蒲壽畿 プ・)・1
Supposethatτ*=θ.Bythefactthattheoutputofthefirstsectorisposi-
tiveandO<ζ*<1,thediscussionmadeimmediatelyafterLemmaenables
細stoseethatE乞>0.Thisimpliesthatrighthandsideof(12うisstrictly
greaterthanθ.幽Thisisacontradiction.
LetusstudythecaseofO<α.InthiscaseweknowthatE乞=Oand
e<τ*<1musthold.Theothercaseisα=0,thatis,thegovernmentex-
penditureisnil.Thuswehaveτ*=1since.positivetaxratesimplyposi一
9)ProfessorT.Shinotsukapointedoutthatweshouldhaveshownthepositivity
ofpfintheearlierdraft.
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tivegovernmentrevenue.Wesummarizetheseas
(16)0<α<1⇒(θ<τ*<1andEち ・=0)or
α=0⇒(τ*=1andE乞=0).
(Step8)Byquasi-Walraslawand㈲,wehave
wSIO〒(X,-yり/〃彦+EZ}+〆 渉璃 一 ッE)/〆+EXトo.
Theneitherthefirstorthesecondtermmustbelessthanorequaltozero.
IfthefirsttermislessthanorequaltozerothenwS=〃彦/β*.Bythis
togetherwithwS>0,wehave
㈲ β㌔1.
Ifthesecondtermislessthanorequaltozero,thenwehave㈲bythesame
discussion.β*=1,itholdsthat
(1S)pず(Xρ1-.y董)+w!E2=Oandp彦(X,-y塗)+〆EX=0,
Supposethatyf≧MThenbythedefinitionofM,Itfollowsthat
照>Koor1⊃7>五 〇.
Thiscontradictstheequalitiesin⑯.Andthusy7〈M,i=1,2.Finally
wecanestablish:
(19>1藁・=0,躍=0,ッ ナ=2獄i=1,2
Apairoftheallocation(X↑,X彦,yr,y彦,M,,Klll,L聚,LE)withO<ζ*<1an.d
thepricevector@〒,wS,〆,が,殉isanunemploymentequilibriumrelativeto
thewagesettingfunctionΨ(・)andafeasibletaxscheme(1},7瑳,α).
Q.E.D.
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